Nonreducing end structures of chondroitin sulfate chains on aggrecan isolated from Swarm rat chondrosarcoma cultures.
Chondrocyte cultures derived from the Swarm rat chondrosarcoma were metabolically labeled with [35S]sulfate or [6-3H]GlcN. Radiolabeled aggrecan was purified from the cell layer and exhaustively digested with chondroitin ABC lyase. Digestion products were resolved into disaccharide and monosaccharide residues using Toyopearl HW40S chromatography. The separated saccharide pools were reduced with NaBH4 and applied onto a CarboPac PA1 column to resolve all of the internal disaccharide alditols (unsaturated) from the nonreducing end disaccharide (saturated) and monosaccharide alditols. Mercuric acetate treatment was used prior to carbohydrate analysis to identify unambiguously the saturated from the unsaturated disaccharides. The chondroitin sulfate (CS) chains from these aggrecan preparations contained: (a) an internal disaccharide composition of unsulfated (3-4 per chain), 4-sulfated (approximately 32 per chain), 6-sulfated (approximately 1 per 14 chains), and 4,6-sulfated disaccharides (approximately 1 per 6 chains) and (b) a nonreducing terminal composition of 4-sulfated GalNAc (approximately 4 out of every 7 chains), 4,6-disulfated GalNAc (approximately 2 out of every 7 chains), and GlcUA adjacent to a 4-sulfated GalNAc residue (approximately 1 out of every 7 chains). Thus, the vast majority of these CS chains terminated with a sulfated GalNAc residue. The presence of 4,6-disulfated GalNAc at nonreducing termini is 60-fold more abundant than 4,6-disulfated GalNAc in interior disaccharides. This observation is consistent with the suggestion that disulfation of terminal GalNAc residues is involved in chain termination.